It is important to measure depressive symptoms in HIV-infected individuals because depressive symptoms have been found to be correlated with faster progression to AIDS. Worldwide, the CES-D has been used to assess depressive symptoms and examined for its construct validity. However, no previous studies have investigated the CES-D's construct validity among HIV-infected perinatal women. Therefore, the objective of this study was to examine the construct validity of the CES-D using both explanatory and confirmatory factor analysis among HIV-positive perinatal women in Thailand. Results showed that, overall, the CES-D is a 4-factor instrument with good construct validity and can be used to evaluate depressive symptoms among HIV-positive perinatal Thai women. However, some items from our study loaded differently on the 4 factors from Radloff's model. Finally, the CES-D can be used as a general-factor scale without being compromised.
Introduction
HIV/AIDS is one of the most significant health problems worldwide, with serious impact on mortality, morbidity, the use of health care services, and the overall quality of life among those infected and the families and communities surrounding them. 1 Affecting over 33 million people worldwide, including at least 600,000 Thai adults (ages , the epidemiology of HIV is changing globally. 2 Overall, women of childbearing age are the fastest-growing group of individuals to be infected with HIV. In Thailand, over 21,000 pregnant women are infected. 2 Generally, HIV
infections cause greater problems for people in developing countries such as Thailand than for those in developed countries, partly because of a lack of antiretroviral medications. Studies have shown that depressive symptoms are associated with greater nonadherence to antiretroviral treatment, 3 faster disease progression, 4, 5 and poorer quality of life. 6 Maternal depression is a significant cause of morbidity among child bearing women in resource-poor countries. 7, 8 Thus, early detection of depression in the perinatal period is important. However, few studies of depressive symptoms in HIV-positive individuals have focused on pregnant and postpartum women, although the perinatal period is a time in which women are particularly vulnerable to depressive symptoms, partly due to hormonal changes. 9, 10 Previous depressive symptoms, 11 perceived stress, social isolation, disengagement coping, 12 and drug use, 13 have been found to be psychosocial and behavioral predictors of perinatal depressive symptoms as well. Studies that have examined depressive symptoms using the Center for Epidemiologic Studies for Depression scale (CES-D) 14 in HIV positive pregnant women in Thailand have demonstrated excellent internal consistency of the tool. 34 and the other in communitydwelling elders. 25 The study among college students using EFA supported the 4-factor structure of the CES- using CFA, however, revealed that the CES-D could be used either as a general-factor or as a 4-factor structure. 25 The objective of this study was thus to examine the construct validity of the CES-D Thai version among HIV-infected perinatal women in Thailand using both EFA and CFA.
Materials and Methods

Participants
We collected two data sets-one of pregnant Thailand. The original correlational studies for which the data sets were collected examined factors predicting depressive symptoms among perinatal Thai women 15, 16 Five internal review boards in Thailand and the USA approved the correlational study protocols. Eligible participants were Thai women who were at least 18 years old, able to read and write in Thai, and diagnosed with an HIV infection. Demographic characteristics of the participants in both data sets were found to be nonstatistically different in terms of age, education, income, and marital status using Chi-square or independent ttest. In total, ninety percent were married or living with a partner, sixty one percent had sufficient family income, fifty four percent were employed, and forty five percent had schooling through junior high. Cronbach's alpha for this combined data set was .78. 
Results and Discussions
Factorability of the data
In factor analysis, the magnitude of sample size considered factorable is controversial. While Sapnas and
Zeller found that a sample size as small as subjects was adequate in their study, others recommended a larger sample size of 100 through over 1,000 35, [39] [40] [41] [42] [43] [44] a cumulative percentage of explained variance of at least 50% is adequate in EFA. Thus, a 4-factor structure was determined.
Finally, we examined our rotated factor loadings generated from varimax rotation with suppression of any loading <.40 for a clear presentation. At this point, we decided that a 4-factor structure is the best model for our data. CFA was performed next.
CFA
With CFA, we used EFA results to create a 4-factor structure of the CES-D using AMOS Graphics and 35 Results of factor variances ranged from 26.50% to 46.03% (Figure 2) . Ideally, the value of at least .50 is desirable. 35 Nevertheless, our explained factor variances were significantly higher than those of the previous Thai elderly whose variances ranged from 10.1%-43.8%
. 22 Next, we examined the standardized residuals (results not shown) which function similar to Z scores with fitted residuals divided by their respective standard error. 35 The value usually starts at 0, which indicates a perfect fit of the model. 40 Because the previous study among elders in Thailand reported that a general factor of the CES-D also fit as well as the 4-factor structure using CFA, 25 we next tested a general factor of the CES-D in our HIV population using second-order CFA, based on the revised model. The second-order general factor was scaled to one so that all paths from it to each first-order factor could be calculated. 43 The general factor is measured indirectly through the 4 first-order factors. There is support in the literature for combining both EFA and CFA. 30 Our study found such a combination to be effective. Based on our study, it is logical and helpful to perform EFA first, followed by CFA. There is a limitation to our study in that our participants were recruited from only one region in 
Even though the CES-D is
